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The Envirormental Protection Agency, in consultation with other Federal
agencies, has developed interim recamendations to be used for protection of
pablic health in areas where significant contamination by plutonium and other
transuranium elements now exists or may occur in the future. These interim
recamendations provide uniform guidance to all agencies of the Federal
goverrment an limiting radiation doses to persons exposed to transuranium
elements in the general envirament until such time as final recamendations
are provided. The recamerdations provide a rarge of dose rate limits ard

corresparding action levels as a quide for site-specific actiens.

The interim recammendaticns were developed by the Envircrmental Protection
Agerncy (EFA) wxder authority of Executive Order 10831 and Rublic law 86-373
(42 U.S.C. 2021(h)), as transferred to the Enviramental Protection Agency by
Reorganizaticn Plan No. 3 of 1970. These require that the Administrator of the
Environmental Protection Agency "...advise the President with respect to
radiation matters, directly or indirectly affecting health, including guidance
for all Federal agencies in the formilation of radiation stardards, ard in the
establishment and execution of programs of cocperation with States.®

The interim guidance adcpts the current views on risk reduction by
national and international radiation protection organizations, specifically
exterds the recamardaticns of Federal Radiation Guidance No 2 for intermal
emitters to the transuranium radiomclides, ard presents a summary of the vast
amount of additicnal technical information for the transuranium radicruclides
that has becane available recently.
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INTERTM RECOMMENDATIQNS:
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The Ervirormental Protection Agercy, in cansultation with other
Federal agencies, has developed interim recamendations to be used for
protection of public health in areas where significant contaminatien by
plutoni\mardothertransuranizmelmentswdexistsormaywaxinthe
future. These interim recamendations provide uniform guidance to all
agencies of the Federal goverrment on 14miting radiaticon doses to persons

The interim reccmmerdations were developed by the Eviramental
Protection Agercy (EPA) under authority of Execative Order 10831 and
public law 86-373 (42 U.S.C. 2021(h)), as transferred to the
Ervirormental Protection Agency by Reorganization Plan No. 3 of 1570.

directly or indirectly affecting health, including guidance for all
Federal agercies in the formilation of radiation standards, and in the
establishment and execrtion of programs of cooperaticn with States."
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INTERTM RECOMMENDATIONS

In order to assist in the evaluation ard determination of possible
remedial acticns for concentraticns of transuranium elements present above
average backgroud levels in the general envirorment, the Envircrmental
Protection Agency is providing the following interim recamendations for

the quidance of Federal agencies:

1. Federal agencies should assess ervirormental contamination by the
transuranium elements in terms of its potential effects on pecple. The
cbjective of remedial actions ghould be to assure both that the radiation
prctectimgtndesaramtacceededardﬂntﬂmirdivi&mlardcollective
dosstotheemosedpcmlationwerthetimeofpezsistminm
enviramment be as-low-as-reascnably-achievable (ALARA). Remedial actiens
for contaminated sites should be implemented with the cbjective of
minimizing adverse impacts on the envircrmert. .

2. The recammendations should be implemented by the Federal agency
under whose jurisdiction the facility which caused the enviromental
contamination operates, or of the Federal agency whose cperations otherwise
cause the envircrmental contamination. Implementation includes detemnm;
bothﬂmeacmlcrpctemialhazardtopeopleuﬂbstinm:mdial
actions where required.

3. The Federal agency respensible for implementaticn shauld develcp a
rangaofcptiastcrrnedialactiaﬁmidumexpectadtoml
radhtimmtominthegumlpq:natiminmrdvith
these recamendations. The expected reduction in health risks, feasibility
of implementation, and total costs should be evaluated for each option.

-



4. A radiation protection gquide (RIG) whole-body dose equivalent
1imit to an individual in a critical segment of the general popalation of
100 mrem/yr (1 =Sv/yr) from all sources (not ircl\:di:rg natural backyround
ard medical radiation) is appropriate for implementing the recazmndatims
for erviromental contamination by transuranium elements.

5. In order to assure that exposures of individuals not exceed a small
fraction of the radiation protection guide specified in Recammendation 4, the
added anmial alpha radiation dose rate to menbers of the critical segment of
the exposed population from transuranium elements in the general envircrment
should, to the extent practicable, be limited to:

B ‘Q«QW(C"%J»’
a. lmillirad“(lou?y) per year to the pulmonary lung, or

b. 3 millirad (30 wy) peryea.rtothebone* = 26
,,"“‘".f‘,-f..zw 2o e T £

LT P

-

Projected dose ratas as specified abcve are designated as Rarge I.

(* Note: An equivalent dose rate to emndosteal bone surfaces or to red bone
marrow, as defined by ICRP Publication 26, may be used)

6. Radiation dose rates to persans in the critical segment of the
population greater than those specified for Range I and less than the
applicable radiation protection quide specified in Recamendation 4 are
designated as Rarge II. Projected dose rates within Range II are consistent
with these recamendations, provided that the responsible agency has determined
that the risks to the exposed population are justified, established that
imdividual and collective radiation doses are as-low-as-reascanably-
achievable (AIARA), made all reascnable efforts to reduce exposures, and
implemented appropriate protective measures. Monitoring and surveillance cf a
population in Range IT areas should be designed to establish a base case amd
projection of future trends for the principal ervirarmental pathways.

-~



S

{

7. Short-term or intermittent whole-body dose equivalent exposures to
persans in the critical segment of the population should not exceed 500 mrem
(5 mSv) f£ram all saxrces cambined in any year. Dose rates greater than the
radiation protection quide and less than 500 mrem/year en an intermittert basis
are designated as Range III. ‘

8. The radiological cantrol activities of Federal agencies in comnmectien
with enviramental contamination by transuranium elements should be implemented
by the following scale of protective actions related to the dose rates amd

associated risks to exposed persans in the general population:

Residual Contamination Implementation Actions
Levels Equivalent To:
Range | projected dose rates at or unrestricted eccupancy without
below: continuing surveilloance;
1 mrad/yr to pulmonary lung, or sonitoring and reviews sufficient
3 mred/yr to bone for ressonable confirmation
Range 1} projected dose rates genersl surveillance and
greater than Renge | routine monitoring;
and not to exceed implementation of ALARA

Radiation Protection
Guide (100 mrem/yr WBEQ)

Range 111 projected dose rates continuing monitoring and
greater than those for evaluation of individuals;
Range Il (not to exceed sccess and/or use limitations
$00 marem/yr on an inter- pending implementstion of

mittent basis) persanent remedisl actions

Federal agencies responsible for implementation should provide for
adequate 1éhg-term public health protection by designating specific acticn
levels for sites (or portions of sites) in terms of dose or risk to persons in
the critical segment of the population based on residual contamination levels
of the transuranium elements, ard by maintaining appropriate monitoring,
restrictions, or cther comtrols. Site-specific criteria may be developed in
cenformance with these general quidelines, with due cansideration to the
requirement of protection of that segment of the population at greatest risk.
Classification of an area should be reviewed pericdically ard charged as
required. '
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9. Federal agencies should apply the recamendations only to the
transuranium elements and only to existing or possible future
envirormental contamination as defined below. It is not appropriate to
use the mumerical dose rate limits, or any other limits derived frum
these, and apply them to any cother radicmiclides. The recamendatiens
should not be used by Federal agencies as general criteria for
decontamination or decamissioning activities of sites or facilities.

10. The recamendations are limited to evaluation and possible
remedial actions appropriate to stabilized contamination. They do not
apply to the transient periocd during and immediately following an accident
when protective actions generally defined by emergency response criteria
are appropriate. For newly cortaminated areas, the Federal agency
respansible for implementation of these reccmmendations should take

immediate action to minimize the residual levels of transuranium elements

in the general enviromment or within restricted areas and to limit the
radiation exposure of the general public. Releases equal to or greater
than the reportable quantities published under provisions of the
Caprehensive Envirammental Response, Capensation, and Liability Act of
1580, as amended, must be reported to the Naticnal Respanse Center.
Determination and implementation of further appropriate measures, to
ensure that projectad dose rates to persans in the general population are
as-low-as-reascnably-achievable and in full campliarce with the above
recamendations, should begin as pramptly as possible and should be
capleted within a reasonable periocd of tims,

11. The recamendations are applicable only to presently existing
cases of erviramental contamination by transuranium elements and to
possible future incidents of enwviromental contamination fram urplarmed
releases of transuranium elements. Federal agencies should not use them
as limits for plarmed releases of transuranium elements into the general
ervirament.
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12. The recamendations may be applied to all areas which are not
ctherwise excluded by administrative actions, and include all unrestricted
areas outside the boundaries of a Federally cwned, operated, or licensed
radiological facility.

13. Remedial actions should accarplish a permanent, rather than
ghort-term, reduction in the potential risk to persons in the general
population. Restrictions on oocupancy or land use should not be relied on
to provide the necessary protection to future generations.

14. In determining appropriate remedial actiens, Federal agencies should
assure campliance with all applicable envirommental standards ard guides.
Dmplementation of remedial actions should consider existing and possible future
catamination of surface, groundwater, and drinking water supplies, and should
arply reascnable measures to preserve preexisting water quality.

15. To facilitate implementation, rumerical values for ambient soil or
air concentrations of the transuranium elements which can be related to the
dose rates given in these recamendations may be derived on a site-specific
basis. For prposes only of eliminating certain lands fram further more
detailed evaluation, a soil contamination level of 0.2 uci/m?, for samples
collectedatthamxrfacetnadepthof.lcnarﬂforparticlesizs'mﬂerzm,
would establish a conservatively based "screening level” for this purpese.
Similarly, an air concentraticn "screening level® of 1 fCi/m3 for
alpha-emitting transuranium nuclides (based on an activity median aerodynamic
diameter (AMAD) of 1 um) may be used under most ciraumstances. Areas which do
not exceed the "screening level™ generally may be considered in campliance with
the recamerdations; those that exceed it would require more intensive
evaluation to determine the actual dose rates to exposed persons. The
"screening level™ should not be interpreted by Federal agencies as a soil
corcentration 1imit for purposes of implementing these recommendations.
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%as-(ow-as-ressonably-achievable (ALARA)* means that all unnecessary radiation
exposures be avoided and that radiation exposure of individuals and population groups be
minimized, taking into sccount economic and social considerations (adapted from ICRP
Publication 22).

“bone® means osseous tissue. The average total weight of this tissue fs sssumed . ..° :

to be 5,000 grams. The equivaient dose to ®"bone surfaces® as defined in Publication No, '
30 of the International Commission on Radiation Protection is about twelve times the :
average dose to "bone". ’

mcritical segment of the exposed population™ means that group of persons within
the exposed population who, because of residency or other factors, can on the sverage be
expected to receive the highest lifetime radistion dose to the pulmonary region of the
lung or to the bone from a specified source of transuranium element contamination.

“whole body dose equivalent® means the sum of the snnusl dose squivalents to
organs multiplied by the weighting factor specified {n ICRP Publication 26 and modified
by the appropriate radiation quality factor.

#ceneral environment® means the total terrestrisl, atmospheric and squatic
environments outside the boundaries of Federally-licensed facilities or outside the
boundaries of sites which are under the direct control of a federal agency.

"Gray (Gy)" is the unit of absorbed dose in the internstional system
and is equal to 100 rad.

*"miltirad per year to the bone™ means the dose rate attained in the 70th year of
chronfc exposure. This dose rate is calculated by dividing the alpha energy absorbed in
the bone during the 70th yesr by the bone mass.

"mitlirad per year to the pulmonary lung® means the equilibrium dose.rltc for
chronic inhslation. This dose rate is calculated by dividing the aipha energy asbsorbed
per year in the pulmonary lung by the lung mass.

spulmonary lung® means the region of the lung consisting of respiratory
bronchioles, alveolar ducts, stria, alvecli, and alveolar sacs. The average total weight
of this tissue, including the capillary blood, {s assumed to be 570 grams.

arad® {3 the unit of absorbed dose, defined as the enargy imparted to tissue by
fontzing radiation, divided by the mass of the tissue. One rad is equsl to the
sbsorption of 100 ergs of radiation energy pear gram of matter.
To convert 8 dose rate given in millired to milifrem, the JCRP currently recommends that

s Quality Fector of 20 be used for alphs (high LET) radiation (I1CRP Report 30).

-

spgdiation Protection Guide (RPG)™ is the radiation dose which should not be
exceeded without careful consideratfion of the reasons for doing so; every effort shoutd
be made to encourasge the maintenance of radiation doses ss far below this guide as
practicsble (Federal fsdiation Council Repert Me. 1) ’

agigvert (Sv)® is the unit of dose equivaience in the {nternstional system (SI)
and s equal to 100 rem. '

"erpnsuraniua elements® means si! cheaical elements with astomic numbers greater
than that of ursniua as classified in the Pericdic Teble of Elements.
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BACKGROUND INFORMATION

The Ervirormental Protection Agency, in consultation with other
Federal agencies, has determined that there is a need for advice applicable
specifically to erviramental contaminatien by plutonium and other transuranium
elements. The interim recommendations are intended to provide both a
perspective on the health risk from existing contamination ard a basis for
protective actions in the event of a possible future accident.

General radiation quidance has been published, and provides the basis for
these interim recammendaticns. The first memorandum fram the Federal Radiatien
Caurcil was approved by the President on May 13, 1960 and stated: 1) that there
can be different Radiation Protection Guides with different mmerical values,
deperding upon the circumstances, ard 2) that every effort should be made to
maintain radiation doses as low as practicable. The secand memorandum from the
Federal Radiation Council was approved by the President on September 20, 19€1,
and provided recamendations for internal emitters, specifically radium -226,
icdine =131, and strontium -89 and =50, More recent recamendations have been
provided by the Internaticnal Cammission en Radiclogical Protection. The
interim recomerdations extend these concepts specifically to the transuranium
elements, '

In view of existing and possible future enviramental contaminatien by
plutonium and other transuranium elements, and the substantial public cancern
about such contamination, the Envirarmental Protection Agency deems it
desirable to publish interim recamendations at this time specifically for
these radicriclides. This will establish tha necessary basis for actions in
the event of a release of transuranium elements to the envirament, allow for
advance plarning, assure protecticn of potentially exposed persans, provide a
cagrehensive raticnale for decisions cn possible remedial actions, and
establish uniform criteria for use by all Federal agercies. In crder to allow
time for further review, the Agency has decided to defer promilgation of final



recamendations for the following reasons: first, the conplexity of the problem
ard the many uncertainties asscciated with implementation make it desirable to
cotain same experience urder a variety of corditions and solicit more camments
in order to assure full consideraticn of all possible factors; second, the
Naticnal Academy of Sciences has campleted a study of the biclogical effects of
alpha radiation, but it will require several years to review the results of
their findings and develcp a consensus on implementation; and third, the Agency
is develcping a general policy for risk management of carcincgenic substances,
including criteria for all radiomuclides. Although we do not expect these
factors to significantly change the recammerdations, deferring publication of
final recamerdations will allow for full consideration of all informatien, and
provide for technical campleteness ard overall policy cansistency. The interim
 recammendations will apply wntil they are superceded.

The Office of Radiation Programs of the Envirormental Protection Agency
initiated work on these recammendations in 1974, It held public hearings in
Washingten, D.C. in late 1974, and in Denver, Colorado in early 1,97:5 to develop
an information base for this program, and published a transcript of the
proceedings. The Agency published a 'Notice of Proposed Federal Radiation
Protection Guidance' in the Federal Register an Nov. 30, 1977 (Vol. 42,

PP. 60556-9), ard evaluated all coments received in response to this notice.
2Agency caments ard supplementary information were published in EPA Technical
Report 520/4-78-01 entitled "Response to Caments: Guidance on Dose Limits for
Fersons BExposad to Transuranium Elements in the General Envirorment." A notice
of availability of this document was published in the Federal] Register

Val. 44, pp. 61104-5, Oct. 23, 1979). '

Persans ard arganizations who responded to the request for camments
on the proposed recamerdations primarily questioned specific technical
details, pointed cut inadequacies as they saw them, asked for detailed
information on the basis of the mmerical recommendations, or suggested
alternative irplemertation procedres. All caments were evaluated, technical
experts were cnsultad as arpropriate, and detailed responses wers prepared,
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As a result, the technical justification for the recamendations was greatly
expanded, mﬁﬂmeinterimreoamer&timsaresubstantiallydaa:qed fram the
proposal.
Descriptive Information:

The transuranium elements have an atamic rumber greater than 52 and are
radicactive. The principal transuranium element of concern is plutanium, which
iswodwedinmclearreactcrsardusedinrmlearweapasarﬁasﬁmlfcr
fast-breeder reactors. Plutonium-239 is a very lang-lived material with a _
radiological half-life of about 24,000 years. Other transuranium elements of
importance include neptunium, americium, curium, and californium.

potentially hazardous even in very small amounts. Mathematical mcdels, based
manettersivadatabase,havabeendsvelcpedtopmdictﬂamvemntofm
transuranium miclides through the ervirament to man. The principal modes of
irtake are inhalaticn of resuspended materials previcusly deposited an soil
surfacesa:ﬂm;stimthrmghdrﬁﬂdngwaterudotherpartsotthefccd
chain. Most of these radiomclides are alpha emitters and may cause lung,
bme,crliverczncerwhenm:aledoringestd.

Presert levels of the transuranium elements in the envirormert have
mltdﬁmsmnlm-raginlaﬁml&dﬂetmmmmtstmg
of miclear weapons in the atmosphere, accidents irvolving military and related
cperations, and local releases from ruclear facilities. The majcr portion of
the transuranium elements in the envircrment is the result of surface amd
atmospheric nuclear weapcns tests dring the pericd 1945-1963. Atmospheric
testshﬁecudndiactivityhﬁoﬂustntos;innmidxhassimeﬂmbeen
_slwlydq:uiwn&-almm:omlymmnrﬂsaxﬂoeamsozma
earth. Asamﬂtotﬂnscarlierwapa_ststs,ﬂned.sﬂmlwdot
) transuranium element contamination in soils of the United States is about
- 0.002 uCi/m?. More recent weapcn tests have ot added significant amamts to
this leval. -

10
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Areas where there is substantial localized contaminéuﬁ.dn above the general .
background level are well documented and extensive envirormental analyses have
been carried ogt at all these sites. The sites of highest contamination are,
for the most part, cn Federally owned property and access may be restricted.
Table 1 shows estimates of the amount of plutonium in the envirorment at the
major United States locations. More detailed information on the sources and
cxrent levels of the transuranium elements in the general ervirorment is given
in Volume IT of the Technical Information Document.

Plutonium and other transuranium elements can move through the ervircrment
by a variety of transport mechanisms and pathways. These are determined by the
chemical and physical form of the deposited material, the characteristics of
the surface, local lard use patterns, and other factors such as wird or
rainfall. Principal envirommental patiways to humans are shown in Fig. 1.

Transuranium elements released to the ernvirorment may exist as discrete
particles or they may beccme attached to other materials. The principal modes
of transpart of these elements from a soxrce to man are by direct airborne
movement from the scurcs or by resuspension of previcusly deposited small
particles by the action of wind or other distwrbance. Resuspension is a
camplex phencmencn affected by a mmber of factors, including the
characteristics of the surface, type of vegetative cover, metecrological
carditions, ard age of the depcsit. In general, resuspension will be
relatively high immediately after initial deposition, gradually decrease with
time, and approach a long-term constant within about cne year after deposition.

Transport of plutonium ard other transuranium elements through the food
chain ard subsequent ingestion is generally of lesser importance than the air
pathway. Transuraniim elemants may be deposited on plant surfaces or
assimilated through the plant root system. The uptake by plants is relatively
small ard most animals, including humans, have a high discrimination facter
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SOURCE

PRINCIPAL PATHWAYS OF THE TRANSURANIUM ELEMENTS
THROUGH THE ENVIRONMENT TO MAN

Pigure 1
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against transfer of these elements into body tissues. The solubility of
plutonium in water is very low and nearly all plutonium released into lakes ard
streams is ultimately deposited and sorbed onto sediments. Other possible
mxéofemryintommansincludedimctirgstimofmntmimtadsoilsam
cantamination of wounds, but are generally of minor importance relative to the
inhalation ard ingestion pathways.

Fotential health effects caused by the transuranium elements are a
function of several biolegical and physical parameters including the biological
retention time in tissue, the type of radicactive emission, and the half-life
of the miclide. For the more important transuranium muclides, such as Pu-238
or Pu-239, biological retenticn times are very long and radicactive decay
occurs at such a slow rate that uptake of these materials in the Mman body

‘will result in prolonged exposure of body organs. Many of the transuranium

muclides decay by emission of an alpha particle (ionized helium atom), in a
manner similar to radium ard other naturally ocawrring alpha emitting
mxlides. Alpha particles are highly ionizing and damaging, but their
penetration in tissue is very small (about 40 um). Thus, biclogical damage is
limited to tissue in the immediate vicinity of the radicactive material, and a
potential health hazard from transuranium elemerts in the enviroment can anly
result when these materials are irhaled or ingested into the body. .

Irhaled particles are initially deposited in variocus regicns of the
respiratory tract, where they remain until either cleared or translecated to
cther body crgans. Much of the material depceited in the lung is cleared
within a few days, but scme of the smaller particles which diffuse into the
pulmcnary regions of the lung are removed mxch mare slowly and have a
biological half-life of a year or more. This may lead to an increase in the
risk of lung cancer in exposed individuals. Inhaled transuranium elements may
also transfer and be retained in other body crgans, and cause carcers of the

bone ard liver. For the less soluble transuranium campounds, such as plutonium

axide, this will contribute only marginally to the total risk for the
inhalation pathway.



Ingestion of transuranium elements generally represents a smaller
envirarmental risk to lumans than inhalation. A relatively small fractien of
mtyingestsdtransmnimelenentmybetmmferredtomeblocdstrea{n from
the digestive tract and deposited in bane, liver, gonadal tissue, ard cther
organs. In most cases, less than cne part in ten thousard of the ingested
material is absorbed by the body, with the remainder excreted. The risk to
irdividuals as a result of ingestion of transuwranium elements is mainly due to
potential bone and liver cancers.

A potential risk of genetic damage to the progeny of exposed individuals
exists because of possible accumilation of transuranium elements in gonadal
tissues. At the dose rates for cther organs provided by the interim gquidance,
this risk is very small caopared to the natural incidence of genetic damage.

Qther Publications:

The Enviramental Protection Agency published a Notice of Intent in the

Federa] Register, Vol. 39, p. 34098, on September 23, 1974, to Review the Need
for Establishing New Rules for Plutonium and Other Transuranium Elements. The
Agercy held pablic hearings toAgather information in Washington, D.C., an
December 10-11, 1974, ard in Denver, Colorado, an Jamuary 10, 1975. The
proceedings of these hearings were published as EPA Document ORP/CSD~75~1.

The Agercy published the basis and text of the proposed Federal Radiation
Protection Guidance in the Federal Recister, Vol. 42, pp. 60956-9, on
Noverber30, 1577. Tha Office of Radiation Programs also published a technical
summary docummant explaining the proposed recamendations (EPA 520/4-77-016),
mmmmm'mmmmmm (Technical
Report, EFA 520/4-78-010).

6
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The Agency has also published additional related documents entitled "The
Ecological Impact of Land Restoration and Cleamp" (Technical Report, EFA
520/3-78~006) , "Selected Topics: Transuranium Elements in the General
Ervirorment" (EPA/CRP Technical Note CSD-78-1), "Plutanium Air Inhalation Dose
(PAID)" (EPA/CRP Technical Note CSD-77-4), and "A Corputer Code for Cohort
Analysis of Increased Risk of Death (CAIRD)™ (Technical Report
EPA 520/4~78-012).

A summary of envirormental research on transuranium elements, funded by
ﬂwDeparﬂentofB&rgythmx;hcalaﬂaryearlS?S,waspblishedrecenﬂyas

Transuranic Elements in the Enviromment, Wayne C. Hanscn, Editor. It is
available as Document DOE/TIC-22800 from the Naticnal Technical Informatien

Service, U.S. Department of Cammerce, Springfield, VA 22161. The bock
contains an extensive summary of available information, prepared by a mmber of
technical experts, ocn all aspects of the inventory, distribution in terrestrial
and aquatic ecosystems, envirormental transport mechanisms and models, ard
biclogical effects of the transuwranium elements.

Camprehensive reports on plutonium and other transuranium elements
prepared by miltinational groups of experts have recerntly been published by the
vorld Health Organization in Nuclear Power—iiealth Implications of Transuranium
Elements (1982), and by the Nuclear Energy Agency (NEA) of the Organization for
Econamic ccopemticn ard Develomment in MM&M
) » 48 These
reports are inte:ﬂa:lptimrily fcrusebycwe.mmentorﬁcms of member
camtries, ard offer a useful sumary of available infarmation in language
intended for a nontechnical audience.

-~
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Previous Radiation Protection Recamendations:

Federal Radiation Protection Guidance, issued in 1960, stated that “...for
_ the_ irdividual in the population, the basic Guide for anmual whole body dose is

D3

0.5 renm. mismideappliemﬂueirﬂividualmlebodydossmm
As an operaticnal tedmique,wxe.rethairﬂividx.:alw!wlebodydcs&sammt
xnown, a suitable sample of the exposed population should be develcped whese
protection guide for amrmual whole body dose will be 0.17 rem per capita per
year. It is emphasized that this is an operaticnal technique which should be
modified to meet special situations,” and further recognized that "...the
guidance does not cover all phases of radiation protection, such as internal
emitters".

Federal Radiaticn Protection Guidance, issued in September 1961,
provided recamerdations applicable to certain internal emitters,
specifically radium-226, icdine-131, strantium-89 and strontiuwe-50. It
recamended that... "The radiclegical health activities of Federal agercies
in cornmection with envircarmental contamination with radicactive materials be
based, within the limits of the agency's statutory respansibilities, on a
graded series of appropriate actions related to ranges of intake of
radicactive materials by exposed population groups". The Guidance contained
the following table of Graded Scales of Actimns:

Rame I Pericdic confirmatery

sxveillance as necessary.
Rarmge IT Quantitative surveillance

ard routine control.
Fange ITI | Evaluation and application of

additional control measures
as necessary.
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The Intermational Comission en Radiological Protection (ICRP) has
recently issued general guidance on limits of risks deemed acceptable by the
general public for exposure to ionizing radiation. In ICRP Publicatien 26
(Paragraph 118) it states that "from a review of available information
related to risks reqularly accepted in everyday life, it can be cancluded
that...a risk in the range of 106 to 10™3 per year would be likely to be
acceptable to any individual member of the public."

Rationale for Recamendations:

The cbjectives of the recamendations are: to provide uniform guidance
to all Federal agencies on dealing with envircrmental caontamination by
transuranium elements, to provide a technical decision basis for possible
remedial actions, and to provide adequate information to the public.

The recamendations are intended to address the prcoblem of tha long-term
risk from ervirocrmental cortamination by the transuranium elements and are
based on the following principles: that contimiing exposure from resicual
contamination by the transuranium elements should be as small as reasanably
achievable, that the dose rates should not excead the generally applicable
radiation protection quidance for exposures, that increasing risks require
progressively greater protective measures, and that implementation actions be
practical in terms of feasibility and overall econcmic requirements.

In crder to establish a perspective on the residual levels of transuranium
elements in the general enviroment, the Agency first reviewed the levels of
existing ervirormental cortamination by transuranium elements at all major
known sites in the United States. Contour maps were used to evaluate the areas
cartaminated above varicus soil cortamination levels at these sites. A
reference scil cortaminaticn level of 0.2 uCi/m?, which can be approximately
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equated to an inhalation or ingestion risk of cne per miliion per year for a
contimously exposed individual, was used as a basis for camparison. We
determined that only small areas oxtside the limits of sites controlled by the
Federal goverrment exceeded this reference level, but that there wers
relatively large areas of localized residual contaminatien below that level.
We therefore concluded that it was not feasible to establish a dose rate limit
substantially lower than that required by the existing situation.

We further considered derivation of general recamendations for possible
future incidents of contamination. We determined that such recamendations
mist recognize that one is dealing with many unknown factors ard that cne must
provide discretion to the implementing agency. Therefore, our proposal
specified that the cbjective of limiting the long-term risk to persans from
such unplanned releases should be equivalent to that deemed acceptable for the
existing sites, and to further reduce all deses to as-1ow-as-reascnably=
achievable (ALARA).

Inrevisi:gthesereommﬁatim,wgavahmasedmsistoﬂxeneai
to provide specific advice on how to deal with possible future incidents of
erviramental contamination by the transuranium elements, Accordingly, the
revised reccrmendaticns provide a range of dose rate limits and correspording
action levels as a guide for site-specific actions. Such a range of action
levels is deemed preferable to a single nmerical limit in order to provide for
flexibility of implementation, to accamodate uncertainties, to facilitate
application of cptimization principles, and to specify a graded series of
intervention measures. :

numisedmmﬁasadcptmgmtnlapproadxofgradadactim
lwelsmaﬂirqtokmuofmsedriskasmtedinﬂuredml
Radiatim@.ﬂbotlsslforinte:mlnitm. The upper boaurd of Range I is
inwﬂedtoassn‘thatdcantestopersgminacriticalsegmntofme
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population are well below the current recamendations of naticnal and
intermational radiation protection erganizations, the upper bourd of Range II
corresponds to the limits of the radiation protection guides, and Range III
would allow exceeding the limits for a short time when necessary. The
revised recammendaticns are intended to assure that the cantribution of dose
rates from exposure to the long-lived transuranium elements is sufficiently
gmall to be accammodated within the normal radiation protection guides, and

 that the contribution fram a single source be well below the overall limit
fram all sources. In accord with general radiation protection principles,
implementation of the appropriate protective actions is expected to result in
doses as-low-as-reascnably-achievable (ALARA).

The recamerdations are given in terms of dose rates to persons in a

. critical seqrent of the populaticn, rather than in terms of residual
carttamination levels. This is in accord with ICRP Publication 26, which
states (Paragraph 85) that "the basis for the limitation of individual
exposures...is the limit for the weighted mean whole body dose equivalent amd
 not the derived limits or levels by which the dose is controlled. The actual
doses received by individuals will vary depending on factars such as
differences in their age, size, metabolism, as well as variations in their
1iving habits and ernviroament. With exposure of members of the public it is
usually feasible to take accout of these sources of variability by the
selection of appropriate critical groups within the population provided the
critical group is emall encugh to be relatively homogenecus with respect to
age, diet and those aspects of behavior that affect the doses received. Such
amﬂnﬂdhmﬁaﬁwotﬂmeindivmnlsinthepcgnadm
expected to receive the highest doss equivalent, and the [Internaticnal)
Comission [on Radiclogical Protection] believes that it will be reascrable
to apply the approrriats dose-equivalent limit for individual members of the
public to the weighted mean dose equivalent of this graup."
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m@permﬂofmez'lmitsdosstotmpﬁmafy/mabodyom .
for hich-IET (alpha) radiation, including consideration of the added risks
associated with transmigration to other argans, to an equilibrium dose rate of
lmd/yeartop;maxylmoradosenteofamrtsmd/yeartoaggregabe
bane. misdorrspaﬁsmawhole-hodydoseequivalentofabwtmm/year,
or about cne-terth of the radiation protecticn guide, and is equivalent to a
risk limitation of cne-per-million per year of exposure. In accord with the
rsultsofpublichearin;sarﬂcamems,webelievethatamaximmwof

specifiedbynargextomm'indoserates equivalent to a small fraction of
theradntimprotectimguideispmimrﬂyinwﬁedtominimizaamedtcr
ca-rtimjngszxvenlameotalaxgepopnatimg:wp. It is not intended to
ixplyﬂntacceedirgﬂmlmitofmmelleadstomweptableﬁsptc:
pezsaminthegeneralpcgnatim,mtnmerstnﬂdbemidemdto
reprsentacawenimmd:anismforimplmmimmmﬂatiasudto
erphasize that long-tern exposures equivalent to a large fraction of the total
radiatimprctectimguidestmldbemidedtothaacwrtpnctimble. This
is in accord with the views of most radiation protection authorities that
there is no level of ngafe" exposure to radiation, so that determination of an
appmpriatslmitforaspeciﬂcmoractivitybmamttnrof

Judgment based on appropriats factors.

'medcs-ntuq:eci.ﬂ-dtcrmxmbaud, in part, an a reccgnition
ofmtcanacballybcadmievadmﬂarrealistic corditions, Limitations are
medbytmapahmwotamzieldmm instrumertts, by the
increasing dﬁtimltyo!imifyimmllmofemssmmum at
Jow concentration levels ard, ultimately, by the excessive costs of further
risk reduction.
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The limit specified for Range ITI provides that dose rates to persons in
the critical segment of the population not exceed the radiation protection

‘quide 1imit of 100 mrem/year from all sources (except background radiation
-ard medical exposures), and that all exposures be as-low-as~reascnably-

achievable (AIARA). It is intended that the level of remedial acticns within
this range be in direct relation to the overall risks to the exposed
population, and that the higher the dose rate from residual transuranium
element contamination the more effort should be expended for public health
protection. Dose rates in excess of those specified for Range 11 (to a limit
of 500 mrem per year) are designated as Range III. These may be allowed
where necessary when the exposure is temporary ard not contimicus, but
require maximm protective measures and followp of the exposed population.

The recamendation that the anmal average whole~body dose equivalent
ntemteweeleOnrmperyearfcrallsamaceptbac)c;mnﬂradiatim
ard medical exposures is consistent with recamendations by the ICRP for
1imiting the radiation dose rate to a contimxusly exposed identified
irdividual in the general population. Appropriate dose rate limits for

_specific body organs may be derived to correspard with these risk limits,

ardslmldmiderboththedifferentmdaqfintakeintothepodya:ﬂthe
camlative risks fram translocation and retention in more than cne organ.

A caparison with other risks is useful in providing a perspective
urderstandable to most pecple. However, such a caparison can provide enly a
descriptive basis far individual judgments and does not provide an analytical
decision method., The majcr categories of risks leading to premature death
(in order of decreasing probability) include: disease, accidents, amxd
natiral catastrephes. A tabulation of camenly encountered risks and their
probablility of cconrencs (averaged over the U.S. population) is shown in
Table 2. It should be noted that the risk to a specified critical growp
(e.g., parscns living in an area subject to hurricanes) may be much greater

_ than that shown hers.
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For the same reason, it is useful to view an cbjective for radiation
protection by camparison with the unavoidable e.xposure received from
natural background radiation. All persans are exposed to radiation which
consists of cosmic rays and the radiation from naturally occcurring
radiaruclides (such as uranium) which exist in the general ernvirorment.
The arrual dose froam this background radiation varies by location, with an
average of about 100 millirem per year to persons in the continental
United States. The average risk from natural backgrourd radiation is of
the order of 10™5 per year.

The implementation requirements assure that the recommerdations will
be applied conservatively, ICRP Publication 26 states (Paragraph 120) that
", ..due to the maximizing assmptiws usually made in selecting critical
groups, the doses actually received by the most highly exposed individual
will in most cases be cansiderably lower than the doses postulated for the
critical grop." This assures that the average risk to all persons in the
general population will be mich lower than that for the critical segment.
We have further superimposed the requirement that the risk for exposure to
enviramental contamination from the transuwranium elements be calculatad
conservatively for lifetime ccoupancy, so that it would be unlikely for any
persan to actually be subjected to the maximm specified risk level.

The recamendations provide for a cost-benefit analysis in optimizing
the radiological protection of the public. While the primary emphasis of
these recamendationg is on minimization of the dose to individuals,
consideration of the collective dose, which gives a measure of the total
detriment to the population, is useful in an assessment of the costs which
society may be willing to bear for remedial actions interded to provide a
redixction of risks. Such an evaluation is part of the system of dose
limitation recamended by the Internaticnal Camission an Radiclegical
Protection, which includes justification, limitation, ard optimization, and
is given in ICRP Publicaticn 26. To dstermine whether a further reduction
of exposure from a given level is desirable, the ICRP suggests that the
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value of any increased benefit achieved by such a reduction in exposure
should be weighed against the cost of cbtaining this reduction. The lag
radicactive half~lives of scme of the transuranium elements make the
evaluaticn of the total detriment over the entire time of persistence in the
enviroment, to the extent practicable, a question of considerable ‘
importance. While such a procedure is useful in decisicns on risk
management, it is not the only cansideration ard risk management must
irvolve a balanced judgment of all appropriate factors.

Costs of Remedial Actions:

We have also reviewed the costs of implementing these recammendations,
¥e concluded that the total costs of implementation for existing areas of

. contamination will be smal) but would increase very rapidly, with little

coopensating gain in public health protection, if lower dose rate limits
were cansidered. The total costs of implementation for possible future
incidents are irdeterminate, ard will vary with location, contamination
level, and other factors.

Two categories of situations are addressed by these recamendations:
(1) existing plutonium and other transuranium element contamination at a few
sites where the contamination is stabilized and the distribution and soil
corncentration are well characterized, ard (2) possible future releases (from
cperating facilities, ruclear weapcns acciderts, etc), where neither the
magnitide of release nor its location can be Jnown in advance of the
ocaurrencs.

Optimization of protection requires minimization of both the individual
doses to perscns in a critical grop ard of the collective dose to the

entire exposed population over the entire time of persistence in the
ewvirament. It may include ecocmic, engineering, and other applicable
considerations. These constitute the basis for an evaluation of the options

 fer protective acticns en a site-specific basis.
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Estimated costs of remedial actions were discussed in Chapter 4 of the
"Respanse to Comments" docuent published by EPA. A detailed evaluation of
costs entitled "Department of Energy Caments on Decontamination Costs" is
reproduced as an annex to that publication. Costs for remedial actions can be
expected to vary by lecation, contamination level, ard cther factors and may
range from several hundred to a half-million dollars or more per acre in 1980
dollars, depending on the method(s) used and the type of storage required.
There are several general techniques for restoring contaminated lards to
unrestricted use: (1) stabilization and selective removal of surface soil;
(2) plowing or other dilution methods; and (3) removal of all surface soils
and transportation to ancther location for final disposal. In general,
costs for most clearup methods would range fram several hundred to about
$20,000 per acre if relocation and disposal of soils is not required. Disposal

in a near-surface regicnal facility is estimated to cost from $150,000 to

$300,000 per acre, and dispcsal in a geological repository up to $500,000 or
Icre per acre. Remedial actions must be chosen in relation to the existing
cantamination levels ard other canditions, with minimal requirements for soil
cantamination levels less than about 1 uCi/m? and progressively more
stringent actions as the level increases.

There are four Federal sites in the United States that presently have
transuranium element contamination above ambient levels beyond their
bardaries. These include the Rocky Flats Plant in Jeffersen County, Colorado,
Mord laboratory in Miamishurg, Chio, Nevada Test Site in sauthern Nevada, ard
Trinity Test Site near Alamogordo, New Mexico. The majority of all
contamination released is confined within areas under the direct camtrol of the
Federal goverrment, which imposes restrictions on the access ard use of these
areas. Relatively small amounts of transuranium element contamination exists
cutside the boundaries of thesa sites on lards generally accessible to the
general public ard will require further evaluation.
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Evaluations of the _ . .tential costs of remedial actil . at these existing
sites of contamination excluded those areas currently under the direct control
of the Federal goverrment. Use restrictions may have to be applied in same
instances, with the recognition that retention of institutional controls cannct
be assumed to cantirme over the very loang periods a potential hazards may
contime to exist. The size of the contaminated areas at these locations which
may need remedial action is very small, the levels of contamination in
unrestricted areas are low, and it can be expected that only minimal remedial
actions would be required. The major costs of implementation at these sites
will be those of canfirmatory evaluations,

The ecanamic impacts of applying these recammendations to possible future
incidents of contamination are represented by the differential ccsts, which

:'reprsemwlyu\ecostsaboveﬂwsemidxwmldbehmnadmﬂxeabsemeof

this guidance. Remedial actions will generally be selected an the basis of
achieving madmm reduction of residual contamination to achieve long-term
public health protection ard to alleviate public concern.

If the recammendation that "campliance....should be achieved within a
reasanable pericd of time" is followed, this can be expected to reduce the
costs of implementaticn for possible future incidents of contamination. For
most circumstances, cne would therefore expect that any cleamp required for
new incidents otccntamimtimmldbelimitadmtmtcpzorﬁmof soil
ard vegetation, ard minimize the amount of material to be disposed of in
off-site repcsitories.

A final consideration applicable to any remedial action program is the
possibility that distbobance of the envircament might do long-term harm. The
Agency has examined this aspect, and publishad an extensive analysis entitled
"The Ecological Inpect of lard Restoration and™Clearup,™ EPA Technical Report
520/3-78-006. This report examines in detail the consequences of disturbing
sane of the more significant ecosystems and their recovery rates. Such an

28



evaluaticn is essential prior to the initiation of any major remedial actien
program. It can therefore be concluded that consideration of all factors
involved in deciding an the feasibility, type, and extent of cleamp is needed
prior to initiation of such actions, and that such decisions must be made in
the context of an overall balancing of the costs ard benefits.

101 :

In deriving these recamendations, the calculation of risks resulting from
radiation exposure was based on the assurption that there is same possibility
of harm no matter how small the amount of absorbed radiation. The magnitude of
the added risk {s assumed to be proporticnal to the dose received, with
different respanse characteristics for various body organs. The risk at very
low dose levels is assumed to be directly proportional to the damage actually
cbserved at much higher dcse levels. Health risks resulting from radiation
. exposure were estimated mostly by using models and recamendations that were
published by the Adviscry Comittee on the Biological Effects of Ionizing
Radiation of the National Academy of Sciences (NAS-BEIR Cammittee) in its
reports entitled The Effects on Populations of Exposure to Low Levels of
Ionizing Radiation (1980), and wmmmmmm_m
the Respiyatory Tract (1976).

The biological effects of radiation are samatic and genetic, aml lead to
an increased risk in cancer to those exposed and an increased risk of defects
to future generations. For an internal emittar, calculation of a specific risk
~ to perscrs in the general population requires use of complex mathematical
models which relats mde of irtaks, internal distribution of the radicrmclides,
ncdes of decay, abauptimotmgyindiftermttis&m,a:ﬂtbsmulmnt
risk of cancer or cther defects in bcdy crgans. The technical basis for an
evaluation of "The Dose Ard Risk To Health Dua To The Inhalation Ard Ingestion
Of Transuranium Nuclides” was discussed in Amex III of the technical summary
document EPA-520/4-78-010 ard in Section 6 of the '"Response to Camments"
document (Technical Report EPA 520/4-78-010). '



Inhalation and ingestion of transuranium elements r:aﬁults in depesition in .
the body. Irhalation may cause lung cancers, and ingesticn may cause bone and '
J{ver carcers. Translocation to other body organs may also oocur. For a
perscn contimously exposed over an entire lifetime at the envirormental level
resulting inﬂudoselmitsqﬁvalmmaameloftr&serecmwﬂa,tim,
the added risk of developing a cancer would be abaut § per 100,000 per
1ifetime, or 1 per millicn per year, This can be campared with a normal
expectation of about 16,000 cancer deaths in the lifetime of a cohort of
100,000 perscns, or a risk to the irdividual of 2000 per million per year.
Genetic damage may result fram retention of transuranium elements in gonadal

tissue. Fortheextranecaseofexposureofbcmparentsatthemﬂed

samatic risk limit for 30 years, each 100,000 live births may produce from

1tozogeneticdefect.sinﬂmﬁrstgermtim. This can be campared to the
approximately 6,000 genetic defects normally cbserved in 100,000 live births.

. mmmmummmmmmmwmm
usedtodscribethemigratimotradimnlidestobmeardthemntam
risk. As a result, the recamendations of the International Camission on
Radiatimmtectim(ICRP)mmsbatedmtemotdoselimitsform
mﬂmammmmhsteadofashqle:vemgedcaalimitforthemtire
skeletal bane mass (ICRP Publications 26 and 30). In order to accammodate both
theprevia:suﬂcmrtmdels,mmtheoptimofusirqeiﬂmermdelin
inplmimmmtids.

Inhahtimard/&kqastimotﬁntnmxmimelwtsmﬂtsina
wﬂaﬁwmwmotlmbmmmimmmw&diﬁm
translocation to other body crgans. wfm,mmlriskmane@csed
persmnlatutoth.uotalla:gmdosescveranentinlifeﬁm. For
cmti:uingoq:camatﬂuummﬂ:ientlwel,anequﬂihri\mdasetotmlm
ummmlmm‘mmwmmmmmmwm\
tims, mmﬂatia!spacifyﬂndosenulmuformysmhym
dx'irgtmlifatimofanécpoeeduﬂivi&al. Oon a consaervative basis, the
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reference dose rate is assumed to apply to the 70th year for constant
cmmlative exposure to a long-lived radiomuclide with lang retention time.
The dose rate in any other year will then be lower than that for the reference
year. The dose rate in the 70the year for lifetime exposure at a canstant
arrual intake can be shown to be equivalent to the integrated lifetime
camitted dose for the same anmual intake incurred during the first year.

The ICRP (in Report No. 26), has recently recammended that “when the...exposure
results from ernvirormental contamination, the individual and collective anmual
dose equivalents may rise to a maximm over a pericd of years even if (the
exposure) contirmies at a constant level. Their maximm correspands ejther

to the achievement of an equilibrium cordition or to the level resulting from
the pericd of applicaticn of the practice. It is this maximm of the average
dose equivalent in the critical groups that should be compared with the
corresparding dose-equivalent limit." These reccrmendations are in accord with
the radiation protection concepts for long-lived radiamclides as proposed by
the ICRP, and are intended to be used in an analogous marmer.

The principal change made as the result of updated information irvolves
introduction of dose ard risk estimates for red bone marrow (leukemia) and
endosteal bone surfaces (bone cancer). In addition, risk estimates for
internal organs have been revised in accord with the recammendations published
in 1980 of the NAS-EETR Camittee (popularly known as the BEIR 3 Report). Lung
inhalation dosimetry is in accord with the recamendations of ICRP Reports 19
ard 30. '

For an equivalent dose to skeletal bone in the 70th year, the cambined
risks estimated by use of EEIR 3 for the doses to red bone marrow ard endosteal
bcne surfaces increase by a factor of about three over those estimated for
skeletal bens by use of BEIR 1. However, it should be noted that the current
risk estimates for leukemia for alpha radiation are based on low~1ET radiation
exposires ard may be high by as mich as a factor of ten. Similarly, the
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estimate of risks from . _ses to liver based on EEIR 3 ir. _:ase by a factor of ~
abaut three. The risks of doses to the lung estimated by use of EEIR 3 are
similar to those derived fram EEIR 1.

The revised risk estimates would indicate that the dose rate
recamendations for skeletal bone (and for red bone marTow) for the irgestion
mdeofe:q:osmstnﬂdhetedmedbyatacwrota-4fmmtpmpcsed
earlierinordertoachieveasimilarobjectiveinternsof.risktoperscns:Ln
a critical segment of the population. However, in view of the substantial
wnertaintyinﬂaeostimteforlaﬂmiarisk,wabelievethatitwmldbemst
useful to contime to use the dose rate for "bone" as proposed but add a note
of caution on its ultimate acceptability. We believe that public health
prctectimwﬂdmtbecmprmisedbysmhimerimadvice,a:dmttm
mmerical cbjectives represent a projected risk not appreciably greater
than 10~6 per perscn per year., For the inhalation mode of exposure, the
'tctalriskfcreqxﬁvalartdcsesmirsabaxtﬂnsmasmmviwsly
pzblishedestimtas,hmﬂ\edistrih:timctrisbtomesevenlbgdyorgam
is substantially charged.

Althouch the basis ard derivation are different, it may be of interest to
carpare the derived anrmual limit of intake (ALI) fcrocazpatimale:q:osu&s as
recamended in ICRP Publicatien 30, withﬂmecorrspmﬂi:gvalus for this
guidance. - 'mebasisfcu:themwisamitteddcseequivalentofs:m,
while the basis for the limits in this guidance is the dose rate to bane for
the 70th year of intake. The derived arymal limit of intake (ALI) for
Pu-239, given in ICRP Publication 30 for cccupational exposures and based on a
gut transfer facter of £3 = 1074, is 3x105 By/year (8 uCi/year). The
corresponding limiting values for this guidance, basad on £1 = 1073 for
adults in the general population as recamended in IRP Publication 48, are
0.08 uci/year (3x10° Bg/year) for Range I and 0.8 uCi/year (3x10% Bqg/year)
for Range II. h
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Score of Guidance:

The interim recamendations are intended to provide uniform quidance to
all.Federal agencies and to the States cn dealing with incidents of
envirormental contamination by the transuranium elements. They are to be used
as realistic criteria for radiation protection of persons in the general
pcpulation for the specific case of potential long~term exposure to
transuranium elements from existing or possible future incidents of
enviromerntal contamination, and should be interpreted in terms of the
potential exposure of present or possible future persans. The cbjective of
remedial actions should be restoration permitting full-time ccoupancy. The
very long radicactive half-lives of several of the transuranium elements and

. their known persistence in the biosphere makes it important to remove these
- hazardous materials from the accessible envirorment to the extent feasible.

Remadial actions should accamplish a permanent, rather than short-term,
reduction in the potential risk to persons in the general population.
Institutional controls, such as fencing or lard-use restrictions, cannct be
assumed to endure for more than a few hundred years. We have therefore
cancluded that restrictions on cccupancy or land use are generally not
appropriate for long-term control and cannot be relied on to provide the
necessary protection to future generations. Decisions on temporary
restrictions muist be made by the implementing agency cn a site-specific basis,
with full consideration of all adverse effects.

The recamerdations are limited to evaluation and pessible remedial
acticx_‘sa.pprcpriatatombnizedcmmimtim, They do not apply to the
mimtperiodm:guﬂimadigtalytonwirqmwcidentmenpmtectiva
actions generally defined by emergency respense criteria are appropriate. It
is recamerded that stabilization and other actions imtended to minimize the
consequences of the cartaminating event be initiated as quickly as possible,
ard that remedial actions be campleted within a reascnable length of time.
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The recamendation. pply to all perscns who reside | tside The DOUNCATIEs .
of a Federally owned, cperated, or licensed radiological facility or who are ’
mtoﬂmwisewﬁarthemllmﬂdirectradiolcgicalcontmlofarederal
agency. The recamendations are not applicable to ocoupaticnal exposures,
which are subject to differert considerations.

{

-

The recamendations apply only to the transuranium elements ard only to
existing or possible future surface cantamination. It is not appropriate to
use the rmerical dose rate limits forp;lmmmlmgandforboneqiven in
these recamendatiens, or ary other 1imits derived from these, amd apply them
toanycﬂmerradimmclidawithmtdetailedevaluatimsastotheir
arplicability, including analyses of pathways, dosimetry, ard risk
relaticnships.

Implementation of the interim reccmmendations is the responsibility of the
Federal agency under whose jurisdiction the facility vhich caused the
ervirarmental contamination cperates, or of the Federal agercy whose cperations
ctherwise cause the envircrmental contanination. Implementation includes
mmmmmm@wuummwmiemmmm
remedial actions where required.

In applying these recamendations, Federal agencies should consider the
quacfoptiastcrrmdialactim&ﬂdetmmeboﬂxtmeffective
riskmmimuﬂwlmm;ﬁwmabasease. an evaluation of
ﬂufmﬁilityardcoststcrax&amqaofcptimsmldbemﬂudadas
paztofﬂudcammumotﬂ\edecisimpmcss. The determination of the
appropriate risk limits for each incident of contamination should be carried
ot on a site-specific basis, axﬂdecisimsmﬂ\efowsa:ﬂextmtof.:medial
actions should be made on the basis of lang-term public health protection.
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Explicit guidance on implementation of these recamendations is not
provided, both to allow for flexibility in applicaticn ard to avoid impositicn
of criteria nct appropriate to a specific site or corditicn. It is intended
that these recamendations be interpreted by technical experts for each site of
contaminaticn, and that they not be applied on a formalistic basis. The
development of new information cn envirarmental pathways, or the consideratien
ard importance of site-specific parameters, are examples of areas where the
judgment of experts is required in applying these recamerdations.

Specific implementation directives for remedial actions, in a report
entitled "Nuclear Weapan Accident Response Procedures (NARP) Marmal," have
recently been provided by the Defense Nuclear Agency of the Depariment of
Defense (Report DNA 5100.1, Jarmuary 1984). This marmal provides valuable
information on administrative procedures and technical data applicable to an
emergency response situation. In addition, the United States undertock a
large-scale remedial action cperation on the Enewetak Atoll during the 1970's,
with the cbjective of resettling the native population of a former weapons test
site. Although the situation was unique, the cperation provided valuable
experience applicable to future remadial actions. The Department of Energy
provided clearmup cbjectives for the transuranium elements similar to those
recamerded here, and applied these to islards categurized by use and
occcupancy. The Ervirormental Protection Agency has recently published detailed
general procediures for remedial actions in the "National 0il and Hazardous
Substances Pollution Cortingency Plan", Other criteria and recamendations
developed for specific cleamp cperaticns have also been published elsewhere
ard should be reviewed pricr to initiation of any futire acticns.

Under provisions of the Camprehensive Envirarmental Response,
Campensation, ard Liability Act of 1980 (CERCIA), as amended, it is required
that notification of releases that are equal to or greater than a designated
reportable quantity (RQ) for that element be made to the Naticmal Response
Center. Section 102(a) of CERCIA authorizes the Administrator of the
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Ervirormental Protectian. agency to designate as hazardai substances those,
which when released into the envirorment, may present a substantial danger to
the public health or welfare or the envircrment, and to publish listings of
adjusted reportable quantities for such substances. A listing of the
reportable quantities for the transuranium elements has been published, ard
Federal agencies must report releases to the general envircament in excess of
the reportable quantities for the specified radiamiclides.

Implementation of the recammendations may be facilitated by direct
measurement of ambient envirormental concentrations., ICRP Publication 26
states (Paragraph 82) that "In many practical situations it will be convenient
to make use of a derived limit, calculated with the aid of a model, which
provides a quantitative link between a particular measurement and the
recamended dose-ecquivalent limit or intake limit. In deriving such a limit
the intenticn should be to establish a figure such that adherence to it will
provide virtual certainty of campliance with the [Intermational] Commission {on
Radiological Protection] recommended dose-equivalent limits. However, failure
to adhere to the derived limit will not necessarily imply failure to achieve
capliance with the Camission's recomendations and may require only a more
careful stixdy of the circumstances.™

Numerical values for levels of soil or air concentrations have been
derivedmid\cznmsaablybee:q:ectedtcrasﬂtindosanteélssﬂnnme
threshold concentration given in thess recammendations. On the basis of
limited data avallable for several existing sites, a soil coantamination level
of 0.2 uCi/m?, for samples collected at the surface to a depth of 1 cn ard
for particle sizes under 2 m, would establish a reascnable "screening level"”
for this purpose. Similarly, an air concentration "screening level® of
1 fci/p? for alpha-emitting transuranium miclides (based on an activity

| pedian aerodynamic diameter [AMAD] of 1 um) may be used under most

circumstances. Using such derived rumerical values can reduce the size of land
areas requiring evaluation and minimize the mmber of measurements needed.
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Areas which do not exceed the ngcreening level" generally would be considered
incarpliamewithmerecamerdaticns: those that exceed it would require more
{ntensive evaluaticn to determine the actual dose rates to exposed persans.

1t should be notad that scil characteristics differ greatly in different

levels, and their interpretation in terms of predicting possible migration to
pecple, are subject to great variability and uncertainty. Therefore, it is
essential that gite-specific information and local characteristics be given
£ull consideration in assessing the potential jmpacts of transuranium element
contamination. Federal agencies can generally shoW campliance with the
recamendations by pablishing the results of peasurements of the concentration
ofmnsuranimelanentsj.na:\.rard/crsou, arﬂcalazlatingthedoseratsto
{rternal crgans of persans jiving in the vicinity of 2 specified site.

Itcange:mllybeaq:ectedmtavarietycttedmiqtmcmldbeusedto
ad\ievereductimsinrisktoe:@osedpe;w& Aneca-micevaluatimcanbe
used to identify the technique or conbination of techniques which will achieve
a specified cbjective at jeast total cost. Monetary costs,
costs, ardcthermm-qnntiﬁablecostsmldallbemidemdinﬂn

Under the provisions otﬂmxatimalmircrwm-lpcncyu:tof 1969, it
isintadedﬂnt,mrymjcrradenlactimbamimdmtamsctpmjected
inpactsmmtanmilablcaltenntiwsbemmerad. The purpose of suh
anamlysishtocmpanﬂncpticsintarmsofmebrcadnrgeotpmjectad
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'meguidanceistobeimplemntedmasite-specificbasis, am does not
include recamerdations on specific methods of cleamp ard restoration. Such

methods are to be determined foreadasitabyconsideratimofthe
effectiveness of the clearmp techniques, the cost-benefit evaluation, and the

specific envircrmental impacts. The range of total impacts mist be evaluated
separately ard indeperdently for each proposed major remedial actien.

" Under Section 102(2)D of the Naticnal Envircrmental Policy Act of 1969,
agencies are required to study, develop, and describe appropriate alternatives
toﬂ'xeprcposedorrecamﬂ'dﬂdcmrsesofactim. The purpose is to analyze
the envirormental effects, benefits, costs, risks, and related issues, s0 as
not to limit opticns which might better advance envirammental quality or have
less detrimental effect. BExamples of such alternatives are those of taking no

 actien, of postponirg action pending further stdy, or of taking actions of

significantly different nature vhich could provide similar benefits with less
severe envirormental impacts.

The possible mmotarwmmmmmmmmm
natureardsczleofthenemodusedforcleamparﬂrstoratimotg
contaminated area, and may be particularly sensitive to the location. The
primazyinpactscfmstmmedialactia-swillqwallybesamtenporary
disnption of normal activities on and near the site, temporary impairment of

‘a.i.r ard vater quality, and possibly significant effects an flora ard fauna.
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